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(54) Display driving/controlling integrated circuit and 
display system 

(57) A display driving/controlling integrated circuit includes a 
display memory (1 1) for storing data to be supplied to a display 
unit, a bus line (BUS0 to BUS7) of n-bit configuration for 
transmitting display data (DB0 to DB7) to be stored in the 
display memory with n bits set as one unit, and a data array 
direction selection circuit (13) connected to the bus line, for 
outputting display data on the bus line to the display memory 
either with the bit array kept in the original bit array status or 
inverted with respect to the original bit array. A display panel is 
divided into upper and lower sections each section being 
driven by at least one such circuit, the circuit associated with 
one section outputting the original bit array while the circuit 
associated with the other section outputs its inversion. Wirings 
between the LSI output terminals and the display panel can 
thus be simpfif ied and the wiring connections can be easily ffi 
made. « 
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"DISPLAY DRIVING/CONTROLLING INTEGRATED CIRCUIT 
AND DISPLAY SYSTEM" 

The present invention relates to a display 
driving/controlling integrated circuit for supplying 
5 display data to a display unit such as a dot matrix 
display unit for effecting the 2-dimensional image 
display, and to a display system using the integrated 
circuit and, more particularly, to a display 
driving/controlling integrated circuit having a display 
10 memory for storing display data. 

When a display device such as a dot matrix type 
liquid crystal display device having a large number of 
display pixels is driven and controlled, an entire area 
of the display pixels is divided into a plurality of 
15 pixel areas and a display driving/controlling integrated 
circuit is provided for each divided pixel area. 

Fig- 1 is a block diagram showing a display unit 
and a display driving/controlling integrated circuit. 
In Fig. 1, X indicates the number of pixels in the 
20 column direction of a display unit 90 and Y indicates 
the number of pixels in the row direction thereof. 
Further, Xa indicates the number of memory cells in the 
column direction of a display memory 92 disposed in a 
display driving/controlling integrated circuit 91 for 
25 controlling the display operation of the display unit 90 
and Ya indicates the number of memory cells in the row 
direction thereof. For simplicity, in Fig. 1, only one 
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display driving/controlling integrated circuit 91 is 
shown. If the total number of pixels in the display 
unit 90 is larger than the memory capacity of the 
display memory in the display driving/controlling 
5 integrated circuit 91, for example, if Y > Ya and 

X > Xa, the display unit 90 cannot be driven by use of 
. only one display driving/controlling integrated circuit 
91. Therefore, the entire area of the display pixels of 
the display unit 90 is divided into a plurality of pixel 
10 areas and a plurality of display driving/controlling 
integrated circuits are used to drive the respective 
divided pixel areas. In the example of Fig. 1, that 
area of the display unit 90 which can be driven by one 
of the display driving/controlling integrated circuits 
.15 91 is a partial area Axy indicated by a hatched 
portion . 

As shown in Fig. 2, when the display unit 90 is 
divided into four areas, four display driving/ 
controlling integrated circuits 91a to 91d are provided 

20 to drive the respective four divided areas. The display 
driving/controlling integrated circuits 91a to 91d are 
supplied with data DB0 to DB7 from a CPU via a common 
data bus 93. That is, the four display driving/ 
controlling integrated circuits 91a to 91d are allotted 

25 for the four divided areas of the display unit 90. 

In order to make the type of integrated circuits 
uniform and lower the cost thereof, the same type of 
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integrated circuits with the same arrangement of input 
terminals for data DBO to DB7 and output terminals SI to 
S80 for driving signals are generally used as the four 
display driving/controlling integrated circuits 91a to 
5 91d. Since the driving signals output from the output 
terminals SI to S80 are supplied to segment lines (not 
shown) of the display unit 90 and the arrangement of the 
segment lines of the display unit 90 coincides with the 
arrangement of the output terminals of the integrated 
10 circuit in the two display driving/controlling 

integrated circuits 91a and 91b which lie below the 
display unit 90 in Pig. 2, wirings between the display 
unit and the integrated circuits can be easily made. 
However, in Fig. 2, since the arrangement of the segment 
15 lines of the display unit 90 has an inverted relation 

with respect to the arrangement of the output terminals 
of the integrated circuits in the two display 
driving/controlling integrated circuits 91c and 91d 
which lie above the display unit 90, a special care must 
20 be taken when making wirings between the integrated cir- 
cuits and the display unit 90. 

For example, as shown in Fig. 3, the lower-side 
display driving/controlling integrated circuits 91a and 
91b are mounted on the front surfaces of flexible wiring 
25 boards 95 and the wirings formed on the same surface of 
the flexible wiring boards 95 are connected to the 
segment lines of the display unit 90 as they are. 
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However, the upper-side display driving/controlling 
integrated circuits 91c and 91d are mounted on the rear 
surfaces of respective flexible wiring boards 95, and in 
this case, the wirings formed on the rear surfaces of 
5 the flexible wiring boards must be re-arranged on the 

respective front surfaces thereof. At this time, it is 
required to form through hole connecting portions 95a in 
the flexible wiring board 95. However, if a necessary 
flexible wiring board 95 is prepared and the through 

10 hole connecting portions 95a are formed therein, the 
cost will become high. Further, in some cases, it is 
impossible to form an integrated circuit on the rear 
surface of the flexible wiring board 95. 

The present invention has been made in view of the 

15 above drawbacks, and an object of the present invention 
is to provide a display driving/controlling integrated 
circuit which can be easily connected with a display 
unit having a display panel divided into upper and lower 
sections and a display system using the integrated cir- 

20 cuit. 

A display driving/controlling integrated circuit of 
the present invention comprises a display memory for 
storing data to be supplied to a display unit; a bus 
line of n-bit configuration for transmitting display 
25 data to be stored in the display memory with n bits set 
as one unit; and a data array direction selection cir- 
cuit connected to the bus line, for outputting display 
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data on the bus line to the display memory with the bit 
array thereof kept in the original bit array status or 
outputting the display data to the display memory with 
the bit array thereof inverted with respect to the ori- 
5 ginal bit array. 

A display system of the present invention comprises 
a display unit having a plurality of display pixels 
which are divided into a plurality of pixel areas; and a 
plurality of display driving/controlling integrated cir- 
10 cuits respectively provided for the plurality of pixel 
areas of the display unit; each of the plurality of 
display driving/controlling integrated circuits 
including a display memory for storing data to be 
supplied to the display unit, an internal bus line of n- 
15 bit configuration for transmitting display data to be 
stored in the display memory with n bits set as one 
unit; and a data array direction selection circuit con- 
nected to the internal bus line, for outputting display 
data on the internal bus line to the display memory with 
20 the bit array thereof kept in the original bit array 
status or outputting the display data to the display 
memory with the bit array thereof inverted with respect 
to the original bit array status. 

In the present invention, the data array direction 
25 selection circuit is provided in the preceding stage of 
the display memory for storing data to be supplied to 
the display unit and display data on the bus line is 
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output to the display memory with the bit array thereof 
kept in the original bit array status or with the bit 
array thereof inverted with respect to the original bit 
array by means of the data array direction selection 
5 circuit. Therefore, the data array can be changed in 
the integrated circuit and thus the practical arrange- 
ment of the output terminals can be changed in the 
same type of display driving/controlling integrated 
circuit. 

10 This invention can be more fully understood from 

the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

Fig. 1 is a block diagram showing a display unit 
and a display driving/controlling integrated circuit; 
15 Fig. 2 is a block diagram showing the construction 

of a display system using a conventional display 
driving/controlling integrated circuit ; 

Fig. 3 is a block diagram showing the construction 
of a display system using another conventional display 
20 driving/controlling integrated circuit; 

Fig. 4 is a block diagram showing the construction 
of a main portion of a display driving/controlling 
integrated circuit according to the present invention; 

Fig. 5 is a block diagram of a display system using 
25 the display driving/controlling integrated circuit of 
Fig . 4 ; 

Fig. 6 is a diagram showing the bit array status of 
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data output from the display driving/controlling 
integrated circuit of Fig. 4; 

Fig. 7 is a circuit diagram showing the detail 
construction of a data array direction selection circuit 
in the display driving/controlling integrated circuit of 
Fig. 4; 

Fig. 8 is a diagram showing the bit array status of 
data output from the data array direction selection cir- 
cuit of Fig. 7; and 

Figs. 9A and 9B are block diagrams showing the 
detail construction of the display system of Fig. 5. 

There will now be described an embodiment of 
a display driving/controlling integrated circuit and an 
embodiment of a display system according to this inven- 
tion with reference to the accompanying drawings. 

Fig. 4 is a block diagram showing the construction 
of the main portion of a display driving/controlling 
integrated circuit 21 according to the present inven- 
tion. As shown in Fig. 4, a display memory 11 formed of 
a RAM containing display image data is provided in the 
display driving/controlling integrated circuit 21. For 
example, memory cells (not shown) are arranged in a 
matrix form with 80 rows and 64 columns in the display 
memory 11. Signals output from 80 output signal ter- 
minals SI to S80 of the display memory 11 are supplied 
to segment lines of one of equally divided areas of a 
display unit (not shown). For example, 10 buffers 12 
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each having an 8-bit input/output capacity are provided 
on the input side of the display memory 11. The 10 buf- 
fers 12 are connected to internal data buses BUSO to 
BUS 7 of 8-bit configuration, for example. 
5 The internal data buses BUSO to BUS7 are supplied 

with outputs of a data array direction selection circuit 
13. The data array direction selection circuit 13 is 
supplied with display data items DBO to DB7 of plural 
bits, for example, 8 bits and outputs the display data 

10 items DBO to DB7 to the internal data buses BUSO to BUS7 
after controlling the array status of the display data 
items DBO to DB7 according to the logic level of a mode 
control signal SWAP supplied from a mode control signal 
supplying means 15. For example, the data array direc- 

15 tion selection circuit 13 outputs the input data items 
DBO to DB7 to the internal buses BUSO to BUS 7 as they 
are with the bit array status thereof kept unchanged 
when the mode control signal SWAP is set at the "1" 
level indicating the non-inverting mode, and outputs the 

20 input data items DBO to DB7 to the internal buses BUSO 
to BUS7 after inverting the bit array status thereof 
when the mode control signal SWAP is set at the "0" 
level indicating the inverting mode. That is, whether 
the array direction of data bits is kept unchanged or 

25 inverted is determined by the mode control signal SWAP 
when display data is written into the display memory 11 
from the buffer 12. An address signal for the display 
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memory 11 is input to a selection decoder 14 to specify 
a display area of the display memory 11. The 10 buffers 
12 are supplied with outputs of the selection decoder 
14. Each of the buffers 12 permits a storage area for 
5 the memory to be selected according to an address signal 
output of the selection decoder 14 and selectively takes 
in 8-bit data transferred via the internal data buses 
BUSO to BUS7 . The 8-bit data stored in each of the buf- 
fers 12 is output and stored into a corresponding 
10 display area of the display memory 11 at a preset 
timing. 

Fig. 5 is a block diagram showing the schematic 
construction of a display system using the display 
driving/controlling integrated circuit 21 of Fig. 4. In 

15 this display system, each of divided areas of the entire 
display pixel area of the display unit is driven by 
means of a corresponding one of display driving/ 
controlling integrated circuits 21. For example, in 
order to drive a display unit 20 in which the display 

20 panel is divided into upper and lower sections and 

display pixels are equally divided into four areas as in 
the display system shown in Fig. 5, four display 
driving/controlling integrated circuits having the same 
construction as the display driving/controlling 

25 integrated circuit of Fig. 4 are used. In Fig. 5, the 

four display driving/controlling integrated circuits are 
denoted by reference numerals 21a to 21d. 
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In the display driving/controlling integrated cir- 
cuit 21 with the above construction, the data array 
direction selection circuit 13 outputs input data items 
DBO to DB7 to the internal buses BUSO to BUS 7 as they 
are with the array status thereof kept unchanged when 
the mode control signal SWAP is set at the "1" level 
indicating the non-inverting mode. That is, the least 
significant bit data DBO is output to the internal data 
bus BUSO of the least significant bit position and the 
most significant bit data DB7 is output to the internal 
data bus BUS 7 of the most significant bit position. 
Then, 8-bit data which is first output to the internal 
buses BUSO to BUS 7 is stored into one of the buffers 12 
which is disposed on the leftmost position according to 
the output of the selection decoder 14 and then stored 
into a preset storage area of the display memory 11. 
Likewise, each time 8-bit data is supplied, the data 
array direction selection circuit 13 outputs input data 
items DBO to DB7 to the internal buses BUSO to BUS7 with 
the array status thereof kept unchanged and the 8 -bit 
data transferred via the internal data buses BUSO to 
BUS 7 is sequentially stored into the remaining 9 buffers 
12 which are disposed on the right-hand side of the 
buffer into which the 8-bit data has been first stored. 
Thus, after 8-bit data is supplied to the data array 
direction selection circuit 13 ten times, data will be 
stored into all of the memory cells or 80 memory cells 



of one column of the display memory 11. After data is 
thus stored into all of the rows of the display memory 
11, previously stored data is read out to drive the 
display unit 20. In the readout operation, the relation 
indicating the non-inverting mode as shown in Fig. 6 can 
be set up between signals output from the 80 output ter- 
minals SI to S80 and 8-bit input data items DBO to DB7 . 
That is, the array status of the output signals of the 
output terminals SI to S80 is set to correspond to the 
array status of the input data items obtained by 
serially arranging groups of 8-bit input data items DBO 
to DB7 without changing the array direction of the input 
data items DBO to DB7 supplied to the data array direc- 
tion selection circuit 13. 

On the other hand, in the display driving/ 
controlling integrated circuit 21, when the mode control 
signal SWAP is set at the "0" level indicating the 
inverting mode, the data array direction selection cir- 
cuit 13 outputs the input data items DBO to DB7 to the 
internal buses BUSO to BUS7 after inverting the array 
status thereof. That is, the least significant bit data 
DBO is output to the internal data bus BUS 7 of the most 
significant bit position and the most significant bit 
data DB7 is output to the internal data bus BUSO of the 
least significant bit position. Then, when data is read 
out after data is stored into all of the rows of the 
display memory 11, the relation indicating the inverting 



mode as shown in Fig. 6 is set up between signals output 
from the 80 output terminals SI to S80 of the display 
memory 11 and 8-bit input data items DBO to DB7 . That 
is, the array status of the output signals of the output 
terminals SI to S80 is set to correspond to the array 
status of the input data items obtained by serially 
arranging groups of 8-bit input data items DBO to DB7 in 
a reverse order with the array direction of the input 
data items DBO to DB7 inverted with respect to the ini- 
tial array direction of the 8-bit input data items DBO 
to DB7 supplied to the data array direction selection 
circuit 13. Therefore, in the display driving/ 
controlling integrated circuit 21 in which the 
mode control signal SWAP is set at the "0" level, the 
bit array of data output from the output terminals SI to 
S80 is inverted with respect to that in the display 
driving/controlling integrated circuit 21 in which the 
mode control signal SWAP is set at the "1" level . 

In order to drive the display unit 20 of Fig. 5, 
four display driving/controlling integrated circuits 
which have the same construction as the display 
driving/controlling integrated circuit 21 of Fig. 4 are 
used, the mode control signal SWAP is set at the "1" 
level to set the non- inverting mode in two display 
driving/controlling integrated circuits 21a and 21b 
which are arranged on the lower side of the display unit 
20, and the mode control signal SWAP is set at the "0" 
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level to set the inverting mode in two display 
driving/controlling integrated circuits 21c and 2ld 
which are arranged on the upper side of the display unit 
20. As a result, the array of signals output from the 
5 output terminals S80 to SI of the two display 

driving/controlling integrated circuits 21c and 21d 
which are set in the inverting mode becomes equal to the 
array of signals output from the output terminals SI to 
S80 of the two display driving/controlling integrated 

10 circuits 21a and 21b which are set in the non- inverting 
mode. Therefore, as shown in Pig. 5, the upper-side 
display driving/controlling integrated circuits 21c and 
21d and the lower-side display driving/controlling 
integrated circuits 21a and 21b can be arranged along 

15 the upper and lower columns of the display unit 20. As 
a result, the output terminals Si to S80 of the two 
display driving/controlling integrated circuits 21c and 
21d disposed on the upper side of the display unit 20 
can be directly connected to segment lines of the 

20 display unit 20 like the two display driving/controlling 
integrated circuits 21a and 21b disposed on the lower- 
side of the display unit 20. Thus, unlike the conven- 
tional case, in the present invention, it is not 
necessary to form through hole connecting portions in 

25 the flexible wiring board and the connection between the 
display driving/controlling integrated circuits 21a to 
21d and the display unit 20 can be easily made. 
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Fig. 7 is a circuit diagram showing the detail 
construction of the data array direction selection cir- 
cuit 13 according to the embodiment of Fig. 4. The data 
array direction selection circuit 13 includes 8 data 
5 selection circuits 30q to 3O7. As typically shown by 

the data selection circuit 3O7, each of the data selec- 
tion circuits includes two 2-input AND gates 31 and 32, 
and a NOR gate 3 3 supplied with outputs of the AND gates 
31 and 32. An inverted signal of the mode control 

10 signal SWAP is commonly supplied to the first input ter- 
minals of the AND gates 31 of all of the data selection 
circuits 30q to 3O7 and the mode control signal SWAP is 
commonly supplied to the first input terminals of the 
AND gates 32. In the data selection circuit 3O7, the 

15 second input terminal of the AND gate 31 is supplied 

with the input data DB7 and the second input terminal of 
the AND gate 32 is supplied with the input data DBO. In 
the data selection circuit 305, the second input ter- 
minal of the AND gate 31 is supplied with the input data 

20 DB6 and the second input terminal of the AND gate 32 is 
supplied with the input data DB1 . In the data selection 
circuit 305, the second input terminal of the AND gate 
31 is supplied with the input data. DB5 and the second 
input terminal of the AND gate 32 is supplied with the 

25 input data DB2 • In the data selection circuit 304, the 
second input terminal of the AND gate 31 is supplied 
with the input data DB4 and the second input terminal of 
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the AND gate 32 is supplied with the input data DB3 . In 
the data selection circuit 3O3, the second input ter- 
minal of the AND gate 31 is supplied with the input data 
DB3 and the second input terminal of the AND gate 3 2 is 
5 supplied with the input data DB4. In the data selection 
circuit 302/ tlle second input terminal of the AND gate 
31 is supplied with the input data DB2 and the second 
input terminal of the AND gate 32 is supplied with the 
input data DBS . In the data selection circuit 30i, the 

10 second input terminal of the AND gate 31 is supplied 

with the input data DB1 and the second input terminal of 
the AND gate 32 is supplied with the input data DB6 . 
In the data selection circuit 3 0q, the second input ter- 
minal of the AND gate 31 is supplied with the input data 

15 DBO and the second input terminal of the AND gate 32 is 
supplied with the input data DB7 . Outputs of the NOR 
gates 3 3 of the data selection circuits 30 0 to 30 7 are 
respectively supplied to the internal data buses BUSO to 
BUS 7 . 

20 When the mode control signal SWAP is set at the "1" 

level to set the non- inverting mode in the data array 
direction selection circuit 13, the AND gate 31 of each 
of the data selection circuits is selected. Therefore, 
the input data items DBO to DB7 are output to the inter- 

25 nal data buses BUSO to BUS 7 with the array status 

thereof kept unchanged. However, the logic levels of 
the data items output to the internal data buses BUSO to 
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BUS7 are inverted with respect to those of the original 
input data items DBO to DB7 . When the mode control 
signal SWAP is set at the "0" level to set the inverting 
mode, the AND gate 32 of each of the data selection cir- 
5 . cuits is selected. Therefore, the input data items DBO 
to DB7 are output to the internal data buses BUSO to 
BUS7 with the array thereof inverted with respect to the 
initial data array. 

Fig. 8 shows the array status of data items output 

10 to the internal data buses BUSO to BUS 7 in the non- 
inverting and inverting modes. 

Figs, 9A and 9B are block diagrams showing the 
detail constructions of the embodiment of the display 
system. In this example, a dot matrix liquid crystal 

15 display unit 40 having XP pixels in the column direction 
and YP pixels in the row direction is used as the 
display unit. The display unit 40 is driven by means of 
a plurality of display driving/controlling integrated 
circuits as described before, but for brief explanation, 

20 only one display driving/controlling integrated circuit 
50 is shown in detail in Fig. 9A. In Fig. 9A, 51 deno- 
tes a display data latch for supplying segment signals 
to the display unit 40. The display data latch 51 is 
supplied with display data read out from a display 

25 memory 52 corresponding to the display memory 11 of 
Fig. 4. The display memory 52 has memory cells (not 
shown) arranged in one-to-one correspondence to the 
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pixels of the display unit 40. Numbers of bit 1 to bit 
80 are attached to input lines of the display memory 52. 
Therefore, 80 output terminals of SI to S80 are used for 
segment signals of the display driving/controlling 
5 integrated circuit 50. When the number of memory cells 
in the column direction of the display memory 52 is XM 
and the number of memory cells in the row direction is 
YM, and if XM < YP and YM < YP, then a plurality of 
display driving/controlling integrated circuits 50 are 
10 necessary to drive the display unit 40. Display data 
previously stored in the display memory 52 is selected 
in the unit of row in response to an output of the row 
selection decoder 5 3 and the readout data is supplied to 
the display data latch 51 as segment driving signals. 
15 In Fig. 9B, 54 denotes an external data bus for 

transferring data output from an external CPU (not 
shown) . Display data on the external data bus 54 is 
supplied to a buffer register 55 and then input to a 
data array direction selection circuit 57 corresponding 
20 to the data array direction selection circuit 13 via a 

first internal data bus 56. Then, the data array direc- 
tion is selected according to the mode control signal 
SWAP output from a SWAP register 59 which is one of the 
registers in a status register 58. An output of the 
25 data array direction selection circuit 57 is commonly 
supplied to 10 buffers 61 corresponding to the buffers 
12 of Pig. 4 via a second internal data bus 6 0 
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corresponding to the internal data buses BUSO to BUS7 of 
Pig. 4. Then, 8-bit display data transferred on the 
second internal data bus 60 is stored into one of the 10 
buffers 61 according to an output of a column selection 
5 decoder 62 corresponding to the selection decoder 14 of 
Pig. 4* Further, data is stored into 8-bit memory cells 
of the display memory 52 which are selected by outputs 
of the column selection decoder 62 and the row selection 
decoder 53. 

10 It is also possible to read out data from the 

display memory 52 and supply the readout data to the 10 
buffers 61, and 8-bit memory cells of the display memory 
52 from which data is read out are selected by outputs 
of the column selection decoder 62 and the row selection 

15 decoder 53. The readout data is supplied to the exter- 
nal CPU via a readout data array direction selection 
circuit 63, a data/register switching multiplexer 64 and 
the external data bus 54. 

The multiplexer 64 is supplied with outputs of the 

20 data array direction selection circuit 6 3 and the status 
register 58. The operation of the data/register status 
switching multiplexer 64 is controlled by a data access 
control section 65. The data access control section 65 
is supplied with a data/instruction switching signal, 

25 read/write signal, chip enable signal and clock signal 
and determines whether data input to the external data 
bus 54 from the external CPU is display data or other 
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data such as an instruction or various commands. when 
the data is an instruction, data on the first internal 
data bus 56 is input to a various command control sec- 
tion 66 under the control of the data access control 
section 65 without being stored into the buffer 61. 
Further, data on the first internal data bus 56 for 
controlling the operations of the row selection decoder 
5 3 and column selection decoder 62 is input to a display 
memory setting counter 67 or display counter 68 under 
the control of the data access control section 65. An 
output of the display memory setting counter 67 is 
selectively input to an X-counter register 70 or 
Y-counter register 71 according to an output of an X/Y 
switching control section 69. An output of the X- 
counter register 70 is input to the row selection 
decoder 5 3 and an output of the Y-counter register 71 is 
input to the column selection decoder 62. 

The operation of the row selection decoder 53 for 
selecting a row of the display memory 52 at the data 
readout/write-in time is controlled by outputs of the X- 
counter register 70 and display counter 68 and an output 
of the display control section 72. Further, the display 
control section 72 is supplied with a latch pulse signal 
for controlling the latching operation of the display 
data latch 51 and a frame signal for controlling the 
display operation. An output of the data access control 
section 65 is supplied to a memory access control 
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section 7 3 and the data readout/write- in operation of 
the buffers 61 is selected under the control of the 
memory access control section 73. 

In the integrated circuit of this embodiment, data 
5 in the display memory 52 and the status in the status 
register 58 can be read out. For example, data in an 
area of the display memory 52 specified by outputs of 
the row selection decoder 53 and the column selection 
decoder 62 is output to the second internal data bus 60 
10 via one of the buffers 61. Data on the second internal 
data bus 60 is input to the readout data array direction 
selection circuit 63. The data array direction 
selection circuit 6 3 is also supplied with the mode 
control signal SWAP of the SWAP register 59 of the 
15 status register 58. Therefore, 8-bit data read out from 
the display memory 52 is set into the bit array status 
which is the same as or inverted with respect to the 
original status set at the readout time by means of the 
data array direction selection circuit 6 3 and the output 
20 thereof is output to the external data bus 54 via the 
data/register status switching multiplexer 64. 

That is, even in the inverting mode in which the 
mode control signal SWAP of the SWAP register 59 is set 
at the "0" level, when data is read out from the display 
25 memory 52 and output to the exterior, the bit array of 
the data is set to the same bit array status set when 
data is input from the exterior. 
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The X-counter register 70 and Y-counter register 71 
have the increment/decrement functions for sequentially 
specifying display memory areas when display data is 
written into the display memory 52. The increment func- 
tion is to sequentially increase the content thereof one 
by one from the initial value and the decrement function 
is to decrease the content thereof one by one. The 
increment/decrement functions of the X-counter register 
70 and Y-counter register 71 can be set by inputting an 
instruction from the exterior in the same manner as in 
the case of the SWAP register 59. The increment/ 
decrement operation is automatically effected after the 
operation of writing data into the areas of the display 
memory 52 is completed. 

Data with the inverted bit array direction with 
respect to the bit array direction of whole 8-bit data 
inputted into the integrated circuit can be readily used 
as display data by use of a combination of the bit array 
control based on the content of the SWAP register 59 
used for selecting the bit array status of 8-bit data 
and the increment/decrement selection function of the 
counter register 71. At this time, the address setting 
for writing data into the display memory 52 is 
automatically effected in the X~counter register 7 0 and 
Y-counter register 71. Therefore , when data is written 
into the display memory 52, it is not necessary for the 
CPU to calculate the address. For example, the bit 
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array direction of output data supplied to the display 
unit 40 set when the Y-counter register 71 is selected 
by the X/Y switching control section 69, the content of 
the SWAP register 59 indicates the inverting mode and 
the decrement function of the register 71 is selected is 
opposite to the bit array direction of the output data 
set when the content of the SWAP register 59 indicates 
the non-inverting mode and the increment function is 
selected in the register 71. 
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Claims : 

1. A display driving/controlling integrated cir- 
cuit comprising: 

a display memory for storing and outputting data to 
5 be supplied to a display unit; 

a bus line of n-bit configuration for transmitting 
display data to be stored in said display memory with n 
bits set as one unit; 

mode control signal supplying means for supplying a 
10 mode control signal for changing the bit array status of 
the display data; and 

a data array direction selection circuit connected 
to said bus line, for outputting display data on said 
bus line to said display memory with the bit array 
15 thereof set in one of the original bit array status and 
the bit array status inverted with respect to the origi- 
nal bit array status. 

2. A display driving/controlling integrated cir- 
cuit according to claim 1, further comprising a plura- 

20 lity of buffers connected to said display memory, for 
permitting a storage area of said display memory 
designated by a specified address to be selected. 

3. A display driving/controlling integrated cir- 
cuit according to claim 1, wherein said data array 

25 direction selection circuit includes n data selection 
circuits each of which includes first and second AND 
gates and an OR gate having input terminals connected to 
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the output terminals of said first and second AND gates; 
a first input terminal of each of said first AND gates 
of said n data selection circuits being supplied with a 
selection signal, a second input terminal of each of 
said first AND gates being supplied with a corresponding 
one of bits of the n-bit display data arranged in an 
order from the most significant bit to the least signi- 
ficant bit, a first input terminal of each of said 
second AND gates of said n data selection circuits being 
supplied with an inverted signal of the selection 
signal, and a second input terminal of each of said 
second AND gates being supplied with a corresponding one 
of bits of the n-bit display data arranged in an order 
from the least significant bit to the most significant 
bit. 

4. A display system comprising: 

a display unit having a plurality of display pixels 
which are arranged in row and column directions in a 
matrix form and which are divided into upper and lower 
display panels; and 

a plurality of display driving/controlling 
integrated circuits for driving and controlling said 
display pixels, those of said display driving/ 
controlling integrated circuits provided on the lower 
side of said lower display panel outputting display data 
with a preset bit array, and those of said display 
driving/controlling integrated circuits provided on the 
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upper side of said upper display panel outputting 
display data with a bit array inverted with respect to 
the preset bit array. 

5. A display system according to claim 4, wherein 
each of said upper and lower display panels is divided 
into a plurality of areas and said plurality of display 
driving/controlling integrated circuits are respectively 
provided for said plurality of areas. 

6. A display system according to claim 4, wherein 
each of said plurality of display driving/controlling 
integrated circuits includes: 

a display memory for storing data to be supplied to 
said display unit; 

an internal bus line of n-bit configuration for 
transmitting display data to be stored in said display 
memory with n bits set as one unit; 

mode control signal supplying means for supplying a 
mode control signal for changing the bit array status of 
the display data; and 

a data array direction selection circuit connected 
to said internal bus line, for outputting display data 
on said bus line to said display memory with the bit 
array thereof set in one of the original bit array 
status and the bit array status inverted with respect to 
the original bit array status. 

7. A display system according to claim 4, wherein 
said data array direction selection circuit includes n 
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data selection circuits each of which includes first and 
second AND gates and an OR gate having input terminals 
connected to the output terminals of said first and 
second AND gates; a first input terminal of each of said 
first AND gates of said n data selection circuits being 
supplied with selection information, a second input ter- 
minal of each of said first AND gates being supplied 
with a corresponding one of bits of the n-bit display 
data arranged in an order from the most significant bit 
to the least significant bit, a first input terminal of 
each of said second AND gates of said n data selection 
circuits being supplied with information having a comple- 
mentary relation with respect to the selection informa- 
tion, and a second input terminal of each of said second 
AND gates being supplied with a corresponding one of 
bits of the n-bit display data arranged in an order from 
the least significant bit to the most significant bit. 

8. A display system according to claim 7, wherein 
said plurality of display driving/controlling integrated 
circuits include storing means for storing the selection 
information. 

9. A display driving/controlling integrated 
circuit, substantially as hereinbefore described with 
reference to Fig. 4 of the accompanying drawings. 

10. A display system, substantially as hereinbefore 
described with reference to Pig. 9 of the accompanying 
drawings . 
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